Genome-wide studies reveal that Lin28 enhances the translation of genes important for growth and survival of human embryonic stem cells.
Lin28 inhibits the expression of let-7 microRNAs but also exhibits let-7-independent functions. Using immunoprecipitation and deep sequencing, we show here that Lin28 preferentially associates with a small subset of cellular mRNAs. Of particular interest are those for ribosomal proteins and metabolic enzymes, the expression levels of which are known to be coupled to cell growth and survival. Polysome profiling and reporter analyses suggest that Lin28 stimulates the translation of many or most of these targets. Moreover, Lin28-responsive elements were found within the coding regions of all target genes tested. Finally, a mutant Lin28 that still binds RNA but fails to interact with RNA helicase A (RHA), acts as a dominant-negative inhibitor of Lin28-dependent stimulation of translation. We suggest that Lin28, working in concert with RHA, enhances the translation of genes important for the growth and survival of human embryonic stem cells.